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(54) INK JET RECORDER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent ink from 
dripping into the joint of an electrode and a printed board 
to cause inter-electrode leakage by sealing the joint with 
a sealant of insulating material. 

SOLUTION: The electrode pad 23 of individual electrode « 
21 in an ink jet head 1 is connected with a printed board 
25 comprising a flexible print cable connected with an 
external circuit for imparting a driving waveform to the 
individual electrode 21 through a conductive material 26, 
e.g. an anisotropic conductive film or solder. Joint of the 
electrode pad 23 of individual electrode 21 and the 
printed board 25 is sealed with a sealant 29 of insulating 
material. Inter-electrode leakage through the sealant 29 
is prevented through use of an insulating material and 

the sealant can be protected against deterioration or peeling even upon adhesion of ink 
through use of ink-resistant material resulting in the enhancement of reliability of sealing 
performance. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An ink jet recording device which is equipped with the following, is equipped with an ink jet 
arm head which makes said diaphragm transform according to electrostatic force by impressing voltage 
between said diaphragms and electrodes, and makes an ink drop breathe out from said nozzle, and is 
characterized by closing a connection of said electrode and printed circuit board with a sealing agent 
which consists of an insulating material in an ink jet recording device which connected a printed circuit 
board to said electrode. A nozzle which carries out the regurgitation of the ink drop A liquid room which 
-this nozzle opens-for^ 
An electrode which put a predetermined gap on this diaphragm and carried out opposite arrangement 
[Claim 2] It is the ink jet recording device which said gap is formed in an ink jet recording device 
according to claim 1 to an edge of an electrode substrate in which a diaphragm substrate arid/or an 
electrode in which said diaphragm was formed were formed, and is characterized by said electrode and a 
sealing agent which closes a connection of a printed circuit board closing a opening of said gap. 
[Claim 3] An ink-jet recording device which is equipped with the following, is equipped with an ink-jet 
arm head which makes said diaphragm transform according to electrostatic force by impressing voltage 
between said diaphragms and electrodes, and makes an ink drop breathe out from said nozzle, and is 
characterized by to close a opening of a common gap which opens a gap corresponding to said two or 
more liquid rooms for free passage with a sealing agent which consists of an insulating material in an 
ink-jet recording device which connected a printed circuit board to said electrode. A nozzle which 
carries out the regurgitation of the ink drop Two or more liquid rooms which this nozzle opens for free 
passage A diaphragm which forms at least one wall surface of each liquid room An electrode which put 
a predetermined gap on this diaphragm and carried out opposite arrangement 

[Claim 4] A nozzle which carries out the regurgitation of the ink drop A liquid room which this nozzle 
opens for free passage A pressure generating means to generate a pressure which ink of this liquid 
interior of a room is pressurized [ pressure ], and makes an ink drop breathe out from said nozzle It is the 
ink jet recording device equipped with the above, and is characterized by closing a connection of said 
electrode and printed circuit board with a sealing agent which consists of an insulating material. 
[Claim 5] An ink jet recording device characterized by making height of said sealing agent below into a 
nozzle side in an ink jet recording device according to claim 1 to 4. 

[Claim 6] An ink jet recording device characterized by providing the following A nozzle which carries 
out the regurgitation of the ink drop A liquid room which this nozzle opens for free passage A 
diaphragm which forms at least one wall surface of this liquid room It has an electrode which put a 
predetermined gap on this diaphragm and carried out opposite arrangement, has an ink jet arm head 
which makes said diaphragm transform according to electrostatic force by impressing voltage between 
said diaphragms and electrodes, and makes an ink drop breathe out from said nozzle, it sets to an ink jet 
recording device which connected a printed circuit board to said electrode, and is covering of wrap one 
about a connection of said electrode and printed circuit board, and a opening of said gap. 
[Claim 7] An ink jet recording device characterized by making height of said covering below into a 
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nozzle side in an ink jet recording device according to claim 6, 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the ink jet recording device which protected 
the connection of an ink jet arm head and a printed circuit board about an ink jet recording device. 
[0002] 

[Description of the Prior Art] The ink jet arm head used in the ink jet recording device used as image 
recording equipments, such as a printer, facsimile, and a reproducing unit The regurgitation room which 
^gllomlie Kole^fficlrc ~~~ 
passage (it is called a pressure room, a pressurization liquid room, a liquid room, ink passage, etc.) It has 
a pressure generating means to generate the pressure which pressurizes the ink of this regurgitation 
interior of a room. Pressurize regurgitation indoor ink by driving a pressure generating means, an ink 
drop is made to breathe out from a nozzle hole, and the thing of the ink on demand which is the 
necessity for record and which, by the way, carries out the regurgitation of the chisel ink drop is in use. 
And it is divided roughly into some methods by the control method for controlling the generating 
method of an ink drop (record liquid), and the flight direction. 

[0003] The 1st method is indicated by for example, the U.S. Pat. No. 3060429 specification. This is 
called a Tele type method, generates an ink drop, carries out electric-field cQhtrol of the ink drop 
generated in electrostatic suction according to a record signal, on the recorded body, makes this ink drop 
adhere alternatively, and records. 

[0004] Apply electric field between a nozzle and an accelerating electrode, between XY deflecting 
electrodes constituted according to the record signal in the ink drop which was made to breathe out from 
a nozzle the ink drop charged uniformly, and breathed it out so that electric control might be possible is 
made to fly in details more, and an ink drop is made to adhere on the recorded body alternatively by 
change of electric field on the strength. 

[0005] The 2nd method is indicated by for example, the U.S. Pat. No. 3596275 specification, the U.S. 
Pat. No. 3298030 specification, etc. This is called a Sweet method, generates the ink drop by which the 
amount of electrifications was controlled by the continuation oscillating evolution method, makes 
between the deflecting electrodes with which the ink drop by which this amount of electrifications was 
controlled is applied to uniform electric field fly, and makes it record on the recorded body. 
[0006] Predetermined distance alienation of the electrification electrode with which the record signal 
was made to be impressed before the orifice (delivery) of the nozzle which is the part which specifically 
constitutes the recording head to which the piezo oscillating element is attached is carried out, it 
arranges, a piezo oscillating element is mechanically vibrated by impressing the electrical signal of 
constant frequency to said piezo oscillating element, and an ink drop is made to breathe out from an 
orifice. At this time, electrostatic induction of the charge is carried out to the ink drop which carries out 
the regurgitation with an electrification electrode, and an ink drop is charged in the amount of charges 
according to a record signal. The ink drop by which the amount of electrifications was controlled will 
receive a deviation according to the amount of electrifications added when fixed electric field flew 
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between the deflecting electrodes covered uniformly, and only the ink drop which bears a record signal 
will adhere on the recorded body. 

[0007] The 3rd method is indicated by for example, the U.S. Pat. No. 3416153 specification. This is a 
method which is called a Hertz method, applies electric field to the electrification inter-electrode of the 
shape of a nozzle and a ring, is made to carry out generating atomization of the ink drop with a 
continuation oscillating evolution method, and is recorded. That is, the atomization condition of an ink 
drop is controlled and the gradation nature of a record image is made to take out and record by 
modulating the field strength applied to a nozzle and electrification inter-electrode according to a record 

SI 2X1 3.1 

[0008] The 4th method is indicated by for example, the U.S. Pat. No. 3747120 specification. This is 
called a Stemme method and, as for the l-3rd methods of the above, principles differ fundamentally. 
That is; to controlling electrically the ink drop breathed out from the nozzle while flying, and making it 
record by making the ink drop which bore the record signal adhere on the recorded body alternatively, 
according to a record signal, each of 1 -3rd methods carries out regurgitation flight, and records an ink 
drop from a delivery by this Stemme method. 

[0009] That is, a Stemme method impresses an electric record signal to the piezo oscillating element 
attached to the recording head which has the delivery which carries out the regurgitation of the record 
liquid, changes it into the mechanical oscillation of a piezo oscillating element, carries out regurgitation 
flight of the ink drop, and is made to adhere to the recorded body from a delivery according to this 
mechanical oscillation. . . . 

[0010] Although these four methods have the features to each; a disadvantageous point is also in 
coincidence. First, the direct energy for generating an ink drop is electric energy, and the 1 st - the 3rd 
method also depend deviation control of an ink drop on electric-field control. Therefore, although the 1 st 
method is simple constitutionally, generating of a globule takes the high voltage, and the formation of a 
multi-nozzle of a recording head is difficult, and unsuitable for high-speed record. 
[001 1] Moreover, although the formation of a multi-nozzle of a recording head is possible for the 2nd 
method and it is fit for high-speed record, it is complicated constitutionally, and electric control of an 
ink drop is difficult for it at altitude, and a satellite dot tends to produce it on the recorded body. 
Although the record which was excellent in gradation nature by atomizing an ink drop is possible for the 
3rd method, control of another side and a atomization condition is difficult. Moreover, fogging arises m 
a record image, or the formation of a multi-nozzle of a recording head is difficult, and there is a 
disadvantageous point of being unsuitable in high-speed record. 

[0012] On the other hand, the 4th method has comparatively many advantages. That is, probably, a 
configuration is easy, and in order to record by making an ink drop breathe out from a nozzle by on 
demand one it is not necessary to collect the ink drops which the image recording of the ink drop which 
carries out regurgitation flight like the 1st - the 3rd method did not take. Furthermore, it is not necessary 
to use conductive ink and the selection flexibility on the material of ink is large like the 1st and 2 
method. . 

[0013] however, the miniaturization of a piezo oscillating element which has desired resonance 
frequency is very difficult - etc. - the formation of a multi-nozzle of a reason to a recording head is 
difficult. Moreover, in order to make mechanical energy called the mechanical oscillation of a piezo 
oscillating element perform regurgitation flight of an ink drop, it is the difficulty of the above-mentioned 
formation of a multi-nozzle, and what is unsuitable for high-speed record conjointly. 
[0014] There as indicated by JP,56-9429,A As heat the ink of the liquid interior of a room, generate air 
bubbles, ink is made to produce a pressure buildup and it is indicated by the method and JP,61-59914,B 
which make ink breathe out from a detailed capillary tube nozzle By heating some liquids in the liquid 
route which opens a liquid for free passage to the delivery for making it breathe out in the predetermined 
direction, and making film boiling occur, the flight-drop of the liquid breathed out from a delivery is 
formed and there is a thing on which make this drop adhere to the recorded body, and it is made to 
record: 

[0015] The recording head of this method as indicated by JP,62-59672,B The heater element as an 
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energy generation means to give the energy for a liquid exposure student to ink in the predetermined 
location on a substrate, After installing two or more active elements, such as a piezoelectric device, 
fixed (an electrode is formed suitably), a photosensitive constituent layer is formed in the substrate 
surface by the applying method etc. by predetermined thickness. By the usual photolithography method 
The ink passage slot for. forming ink passage, such as the orifice section, the operation section, ink 
supply ****, and the ink discharge passage section, is formed, and he joins a top cover and is trying to 
manufacture a recording head after this. 

[0016] Thus, although densification becomes possible by using photolithography, in order that a heating 
element may tend to deteriorate with the heat stress and an impact in order to expand and extinguish air 
bubbles momentarily further, making a heating element generate heat to an elevated temperature in ink, 
and, and a heating element may contact direct ink, there is a defect that there is little flexibility of the ink 
which can be used. 

[0017] As these troubles are solved and it is indicated by JP,4-52214,A, JP,3-293141,A, etc. as what 
moreover realizes densification by use of photolithography The 2nd substrate (electrode substrate) 
which formed the diaphragm which forms one wall surface of a liquid room and this liquid room by 
etching in the 1st substrate (diaphragm substrate) which consists of a silicon substrate, and formed the 
electrode in this 1st substrate bottom is arranged., Put a predetermined gap on a diaphragm, an electrode 
is made to counter, and the electrostatic type ink jet arm head which makes an ink drop breathe out from 
the nozzle which a diaphragm is sagged, and the content volume of a liquid room is changed, and is 
open for free passage in a liquid room by impressing voltage to a diaphragm and inter-electrode with 
electrostatic force is known. 

[0018] As a configuration for impressing a drive wave to the electrode (individual electrode) of this 
electrostatic type ink jet arm head, what connects the individual electrode and the printed circuit board 
of an ink jet arm head by the different direction conductivity film is known as indicated by JP,7- 
246706,A, for example. 
[0019] 

[Problem(s) to be Solved by the Invention] If it is in the electrostatic type ink jet arm head which formed 
the diaphragm substrate on an electrode substrate which was mentioned above, an electrode substrate is 
formed more greatly than a diaphragm substrate for the ejection 6f an electrode, and the electrode on an 
electrode substrate will be installed outside a diaphragm substrate, and it will consider as an electrode 
takeoff connection, and will connect through conductive materials, such as an anisotropy electric 
conduction film which mentioned above this electrode takeoff connection and printed circuit board, or a 
pewter, etc. 

[0020] However, since especially the electrode forming face that forms the individual electrode of an 
electrode substrate if it is in the case of the so-called electrostatic type ink jet arm head of the side 
shooter method whose displacement direction of a diaphragm corresponds with an ink drop discharge 
direction turns into a nozzle side and a field of this direction and an electrode forming face and a nozzle 
side moreover approach according to the miniaturization of an arm head, it is in the condition that the 
connection of an electrode and a printed circuit board approached the nozzle side extremely. 
[0021] On the other hand, in an ink jet recording device, in order to perform reliability maintenance 
actuation of suction discharge of wiping of the ink drop regurgitation or a nozzle side, and the ink in a 
nozzle etc. The ink which remained to the nozzle side by this reliability recovery action invades between 
a diaphragm, an electrode, and the conductive material that is extremely close to this, leak occurs, it may 
become regurgitation impossible or long term stability and reliability may be [ the channel which 
malfunctions may occur and ] missing. 

[0022] In addition, even if it is in the ink jet arm head which has arranged the laminating mold 
piezoelectric device to the diaphragm for example, not only the electrostatic type ink jet arm head that 
has the electrode which carried out opposite arrangement but on a substrate as an actuator means, each 
problem which was mentioned above is similarly generated, when preparing the electrode takeoff 
connection (electrode pattern) for giving a drive wave to an electric machine sensing element on a 
substrate and connecting this electrode takeoff connection and printed circuit board. However, since the 
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nozzle side and the electrode pattern are separated compared with the electrostatic type ink jet arm head 
in using a laminating mold piezoelectric device, the former problem is not so remarkable as the case of 
an electrostatic type ink jet arm head. 

[0023] This invention is made in view of the above-mentioned technical problem, and it aims at offering 
the ink jet head recording device which improved reliability by low cost. 
[0024] . * 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, an ink jet 
recording device of claim 1 A nozzle which carries out the regurgitation of the ink drop, a liquid room 
which this nozzle opens for free passage, and a diaphragm which forms at least one wall surface of this 
liquid room, It has an ink jet arm head which it has [ arm head ] an electrode which put a predetermined 
gap on this diaphragm and carried out opposite arrangement, makes said diaphragm transform according 
to electrostatic force by impressing voltage between said diaphragms and electrodes, and makes an ink 
drop breathe out from said nozzle. In an ink jet recording device which connected a printed circuit board 
to said electrode, it considered as a configuration which closed a connection of said electrode and 
printed circuit board with a sealing agent which consists of an insulating material. 
[0025] An ink jet recording device of claim 2 was formed for said gap in an ink jet recording device of 
above-mentioned claim 1 to an edge of an electrode substrate in which a diaphragm substrate and/or an 
electrode in which said diaphragm was formed were formed, and said electrode and a sealing agent 
which closes a connection of a printed circuit board were considered as a configuration which also 
closes opening of said gap. 

[0026] A nozzle to which an ink jet recording device of claim 3 carries out the regurgitation of the ink 
drop, Two or more liquid rooms which this nozzle opens for free passage, and a diaphragm which forms 
at least one wall surface of each liquid room, It has an ink jet arm head which it has [ arm head ] an 
electrode which put a predetermined gap on this diaphragm and carried out opposite arrangement, makes 
said diaphragm transform according to electrostatic force by impressing voltage between said 
diaphragms and electrodes, and makes an ink drop breathe out from said nozzle. In an ink jet recording 
device which connected a printed circuit board to said electrode, it considered as a configuration which 
closed opening of a common gap which opens a gap corresponding to said two or more liquid rooms for 
free passage with a sealing agent which consists of an insulating material. 

[0027] A nozzle to which an ink jet recording device of claim 4 carries out the regurgitation of the ink 
drop, It has an ink jet arm head equipped with a liquid room which this nozzle opens for free passage, 
and a pressure generating means to generate a pressure which ink of this liquid interior of a room is 
pressurized [ pressure ], and makes an ink drop breathe out from said nozzle. In an ink jet recording 
device which connected a printed circuit board to an electrode formed on a substrate which impresses 
voltage for operating this pressure generating means, it considered as a configuration which closed a 
connection of said electrode and printed circuit board with a sealing agent which consists of an 
insulating material. 

[0028] An ink jet recording device of claim 5 was considered as a configuration which made height of 
said sealing agent below a nozzle side in above-mentioned claim 1 thru/or one ink jet recording device 
of 4. 

[0029] A nozzle to which an ink jet recording device of claim 6 carries out the regurgitation of the ink 
drop, A liquid room which this nozzle opens for free passage, and a diaphragm which forms at least one 
wall surface of this liquid room, It has an ink jet arm head which it has [ arm head ] an electrode which 
put a predetermined gap on this diaphragm and carried out opposite arrangement, makes said diaphragm 
transform according to electrostatic force by impressing voltage between said diaphragms and 
electrodes, and makes an ink drop breathe out from said nozzle. In an ink jet recording device which 
connected a printed circuit board to said electrode, a connection of said electrode and printed circuit 
board and a opening of said gap were considered as a configuration which prepared covering of wrap 
one. 

[0030] An ink jet recording device of claim 7 was considered as a configuration which made height of 
said covering below a nozzle side in an ink jet recording device of above-mentioned claim 6. 
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[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to an accompanying drawing. The important section expanded sectional view to which the 
perspective diagram of the head section of the ink jet recording device which drawing 1 requires for the 
1st operation gestalt of this invention, and drawing 2 meet the perspective diagram of the ink jet arm 
head of this head section, and drawing 3 meets A-A of drawing 1 , and drawing 4 are important section 
expanded sectional views which meet the B-B line of drawing 1 . 

[0032] As shown in drawing 2 thru/or drawing 4 , the ink jet arm head 1 is equipped with the diaphragm 
substrate 10, the liquid room substrate 1 1 formed in this diaphragm substrate 10 bottom, the electrode 
substrate 12 formed in the diaphragm substrate 10 bottom, and the nozzle plate 13 prepared in the liquid 
room substrate 1 1 bottom, and forms the liquid room 16 which two or more nozzles 15 and each nozzle 
15 open for free passage. 

[0033] A crevic.e, a slot, etc. which form the fluid resistance section which opens for free passage the 
crevice 17 which forms the diaphragm 18 which serves as a common electrode with nothing and the 1st 
electrode in the liquid room 16 and the pars basilaris ossis occipitalis of this liquid room 16, and the 
common ink room and common ink room which supply ink to each liquid room 16, and which are not 
illustrated, and the liquid room 16, and which is not illustrated are formed in the diaphragm substrate 10. 
This diaphragm substrate 10 forms a desired detailed liquid room pattern by etching metal substrates, 
such as an SUS substrate, a silicon substrate, etc: The liquid room substrate 1 1 in which the through hoie 
19 grade corresponding to the liquid room 16 was formed on this diaphragm substrate 10 is joined. 
[0034] A crevice 20 is formed in the electrode substrate 12, the 2nd electrode which puts the 
predetermined (here, it may be 1 micrometer.) gap G on a diaphragm 18, and counters it, and the 
becoming individual electrode 21 are formed in the base of this crevice 20, and the actuator section to 
which displacement of the diaphragm 18 is carried out, and the content volume of the liquid room 16 is 
changed with this individual electrode 21 and diaphragm 18 is constituted. The electrode pad 23 for 
forming the insulating layers 22 for preventing that the individual electrode 21 is damaged by the short 
circuit and discharge oh the individual electrode 21 of this electrode substrate 12, such as Si02, and 
installing the individual electrode 21 outside the diaphragm substrate 10, and connecting with a printed 
circuit board 25 is formed. 

[0035] This electrode substrate 12 forms the individual electrode 21 only in a crevice 20 by forming the 
crevice 20 for etching metals, such as SUS, glass, Si, etc. and forming a gap G, forming membranes in 
the thickness of the request of electrode materials, such as nickel, Al, Ti/Pt, and Cu, to this crevice 20 
with membrane formation technology, such as a spatter, GVD, and vacuum evaporationo, and forming 
and etching a photoresist after that. 

[0036] A nozzle plate 13 can be formed by metal plates, such as nickel and SUS, glass, or resin, and can 
be produced by the well-known methods, such as etching and the electro forming method of nickel. To 
this nozzle plate 13, arranged the nozzle 15 alternately two trains, and made it high, the liquid room 16 
and the diaphragm 1? were arranged to the diaphragm substrate 10 and the liquid room substrate 1 1 
which mentioned nozzle density above corresponding to this, the individual electrode 21 was arranged 
two trains to the electrode substrate 13, respectively, and it has prepared. Furthermore, in order to secure 
water repellence with ink, the water-repellent film is formed in the nozzle side (surface of a discharge 
direction) of a nozzle plate 13 by the method of common knowledge, such as a plating coat or water 
repellent coating. 

[0037] These diaphragm substrates 10, the liquid room substrate 1 1, the electrode substrate 12, and the 
nozzle plate 13 are joined with direct conjugation methods, such as adhesives, anode plate cementation, 
and eutectic bonding. 

[0038] A diaphragm 18 deforms this ink jet arm head 1 according to electrostatic force by impressing 
driver voltage between a diaphragm 18 and the individual electrode 21, and when the content volume 
(volume) of the liquid room 16 changes, an ink drop is breathed out from a nozzle 15. 
[0039] So, as shown in drawing 3 , in order to give a drive wave to the individual electrode 21, the 
printed circuit board 25 which consists of a flexible printed cable (FPC) linked to external circuits (drive 
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IC etc.) is connected to the electrode pad 23 of the individual electrode 21 of this ink jet arm head 1 
through the conductive materials 26, such as a different direction conductivity film and a pewter. 
[0040] The printed circuit board base of the shape of a film which consists of the tabular printed circuit 
board base which consists of a glass epoxy resin, phenol resin, etc., polyimide resin, PET; etc. can be 
used for this printed circuit board 25, and it forms the electrode lead 28 for impressing voltage to the 
individual electrode 21 on this printed circuit board base 27. ' 
[0041] As a method of connecting the electrode pad 23 of the individual electrode 21 with the electrode 
lead 28 on a printed circuit board 25 electrically, there are the method of carrying out 
thermocompression bonding of the solder, the method of carrying out thermocompression bonding with 
different direction electroconductive glue, the method of carrying out the pressure welding of inter- 
electrode, a method of connecting by wirebonding, the method of connecting by the bump, etc., for 
example. Also in these, by using methods, such as solder, and different direction electroconductive glue, 
a pressure welding, inter-electrode [ two or more ] is connectable at once, connection is efficient and it 
can attain low cost- ization. 

[0042] Here, in this ink jet arm head, the individual electrode 21 and the printed circuit board 25 are 
connected electrically, using a different direction conductivity film as a conductive material 26. By 
having distributed the conductive particle called a filler, inserting between electrodes, heating and 
pressurizing in thermoplastic or thermosetting resin, like known, a different direction electric conduction 
film is crushed, a filler contacts two electrodes, and a different direction conductivity film (different 
direction electric conduction film) can take an inter-electrode flow. 

[0043] And as shown in drawing 3 , the connection of the electrode pad 23 of an electrode 21 and a 
printed circuit board 25 is closed with the sealing agent 29 which consists of an insulating material. As 
this sealing agent 29, it is the insulation of the rubber of the adhesives of an epoxy system, , and a 
hardening mold etc., and it is desirable to use the thing excellent in ink-proof nature. By using an 
insulating material, even if ink adheres, a sealing agent 29 deteriorates, or it does not exfoliate and the 
reliability of the closure improves because leaking through a sealing agent 29 by contiguity inter- 
electrode is prevented and it uses ink-proof nature (what is corroded and it is hard to dissolve to ink). 
[0044] Thus, by closing the connection of an electrode and a printed circuit board with the sealing agent 
which consists of an insulating material, it can prevent that ink invades into a connection, produces 
inter-electrode leak, and becomes regurgitation impossible etc., and reliability improves. 
[0045] Especially, like this ink jet arm head 1, when the injection directions of an ink drop are a 
diaphragm side and the so-called perpendicular side shooter mold ink jet arm head, this electrode side 
becomes in nozzle side 13a and this direction, and, moreover, will be in the condition that the electrode 
side and the nozzle side approached for the miniaturization of an arm head. By therefore, actuation for 
maintaining reliability, such as ink drop regurgitation, and wiping of a nozzle side, suction discharge of 
the ink in a nozzle 15 Since ink enters into the connection of the individual electrode 21 and a printed 
circuit board 25 and has conductivity in the case of water color ink, The individual electrode 21 which 
adjoins in the ink which entered leaks, or the electrode lead 28 of a printed circuit board 25 is connected 
to the electrically mistaken individual electrode 21, and the poor regurgitation and the incorrect 
regurgitation arise. The ink jet arm head of such a side shooter mold especially receives, and this 
invention is effective. 

[0046] Here, the concrete configuration of the ink jet arm head 1 is explained. As for the ink jet arm 
head adopted here, the width of face of the ink liquid room 6 set 0.2mm, the depth of 2.0mm, and a pitch 
to 0.28mm. The diaphragm substrate 10 of 0.2mm of board thickness which etched Si substrate and 
formed the diaphragm 18 with a thickness of 10 micrometers, To a Pyrex glass substrate, at the pars 
basilaris ossis occipitalis of a 0.5 -micrometer slot (crevice 20 which forms a gap G) The individual 
electrode 21 of nickel is formed by width-bf-face [ of 0.2mm ], and pitch 0.28mm. Furthermore, the 
electrode substrate 12 in which the insulating layer 22 of 1000A Si02 was formed on the individual 
electrode 21 is joined with adhesives. On the diaphragm substrate 10, the liquid room substrate 1 1 of 
150 micrometers of board thickness and the nozzle plate 13 of 30 micrometers of board thickness were 
joined with adhesives one by one, and the electrostatic type ink jet arm head was produced. The nozzle 
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pitch of this arm head is 0.28mm, and the number of nozzles is 64 channels. 

[0047] And it connects through a different direction conductivity film (3370C by Three Bond Co., Ltd.: 
trade name), and the individual electrode 21 and the electrode lead 28 of FPC (printed circuit board)25 
enabled it to supply driver voltage. Furthermore, the adhesives (Araldite) of an epoxy system were used 
for the connection of this electrode Zl and FPC25 as a sealing agent 29, and it closed by applying and 
stiffening this. Moreover, it lets the ink feed hopper which was open for free passage in the ink liquid 
room 16 of this ink jet arm head pass, and enabled it to supply ink from an ink tank. 
[0048] Next, the recording head chip formed by doing in this way is completed, for example as an ink 
flight recording head unit by the following methods. This ink flight recording head unit constitutes the 
manifold formed by having the ink supply room of the hollow connected to the ink supply pipe (ink 
supply means) as base material. Fix a recording head chip to the crowning of a manifold, and it lets an 
ink supply room pass for the ink supplied from the ink supply pipe. It leads to the crowning of a 
manifold, the common ink room of a recording head chip is supplied from the ink feed hopper prepared 
in the edge of a recording head chip, and the capillarity of each ink supply channel progresses to each ^ 
energy operation section after that. Furthermore, presser-foot immobilization of the recording head chip 
is carried out by the attachment component of the shape of a cover and a frame in the perimeter. 
[0049] And in this ink jet arm head, it is in the condition that the ink supplied to the ink feed hopper 
from the ink supply pipe is filled throughout the ink supply channel through the common ink room, and 
it is giving driver voltage according to an individual to the electrode according to each according to 
image information, and electrostatic force occurs between an individual electrode and a diaphragm, and 
a diaphragm displaces to an individual electrode side. From this condition, if energization is turned off, a 
diaphragm tends to return to the original condition, and by rapid capacity change at this time, ink will 
serve as a drop from a nozzle and it will fly. r 

[0050] Then, the conditions and injection experimental result when actually performing printing record 
are explained. First, head configuration Diaphragm size : 200micrometerx2mm Array density of a 
diaphragm : 90dpi (array density of = nozzle) 

The number of diaphragms : 32 piece x2 train = 64 pieces (the number of nozzles) 

Driver voltage :120V Pulse width : 30microsec Continuation drive frequency : 2kHz (at the time, of a 

solid mark copy) 

It carried out. 

[005 1] And the **** experiment evaluated the propriety of **** to the space (recorded dignity) top 
which prepared solid printing of all channel drives in the place which was performed and was left about 
1mm. The count of a drive carried out wiping of the nozzle side several times with the rubber blade 
every 105 times per channel and between them. 

[0052] Consequently, also after carrying out a continuation drive 109 times, the good **** result was 
obtained. When the covering member was removed and the connection of FPC and an electrode was 
observed at this time, it was checked that ink has adhered also to the sealing agent. Thus, good **** can 
be realized by closing the connection of FPC and an electrode with a sealing agent, without producing 
inter-electrode leak, although ink enters. 

[0053] On the other hand, as shown in drawing 5 , when it considers as the configuration which does not 
close the connection of an electrode and a printed circuit board with a sealing agent, as a result of 
exposing the connection of an electrode 21 and a printed circuit board 25, leak between the individual 
electrodes 21 with which ink adheres and adjoins a connection occurs. 

[0054] Next, the 2nd operation gestalt of this invention is explained with reference to drawing 6 . In 
addition, drawing 6 is the important section cross section of the head section of the ink jet recording 
device concerning the 2nd operation gestalt of this invention/This operation gestalt closes the opening 
Ga of the gap G formed of the crevice 20 formed in the electrode substrate 12 with the individual . 
electrode 21 and the sealing agent 29 which closes the connection of a printed circuit board 25. 
[0055] That is, although the crevice 20 for forming a gap G in the electrode substrate 12 is carved and 
the individual electrode 21 is formed in that pars basilaris ossis occipitalis, this crevice 20 will be 
continuously formed to near the electrode pad 23. Therefore, as a result of a crevice's 20 becoming 
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longer than the diaphragm substrate 10 and a opening's being carried out by the gap G at the edge of the 
diaphragm substrate 10 after joining the diaphragm substrate 10, the gap G and the head exterior of 
diaphragm 18 directly under will be open for free passage. 

[0056] When an ink drop is breathed out in such the condition, the ink which sank into the edge of the 
diaphragm substrate 10 may trespass upon the interior from the gap opening Ga of a crevice 20, and may 
enter directly under a diaphragm 18. Since it is held by capillarity, the ink which entered to iht interior 
at this time cannot be eliminated easily. Moreover; although the insulator layer (Si02 film) 22 for 
securing insulation is formed in an electrode 21, it may be difficult to form a perfect insulator layer over 
the whole surface of an electrode 21, and a minute pinhole may exist. When water ink enters this minute 
pinhole, a diaphragm 18 and an electrode 21 will be in switch-on, and a diaphragm 18 not only does not 
displace correctly, but they will produce deterioration of an electrode 2 1 and destruction. 
[0057] Then, by closing the opening Ga of a gap G like this operation gestalt with the individual 
electrode 21 and the sealing agent 29 which closes the connection of a printed circuit board 25, it is 
prevented that ink enters to the gap G portion of diaphragm 18 directly under, and reliability improves. 
[0058] In this case, as a sealing agent 29, it is the insulation of the adhesives of an epoxy system, the 
rubber of a hardening mold, etc., and it is desirable to use the thing excellent in ink-proof nature. 
Moreover, since sealing agent 29 itself will enter in a gap G when the viscosity of a sealing agent 29 is 
too low, a certain amount of viscosity is needed, if it is 10 or more cp of viscosity according to the 
experiment - a sealing agent 29 - entering - it stopped at the gap opening Ga and the diaphragm 18 
bottom did not enter. 

[0059] Moreover, as the closure method, after connecting an electrode 21 and the printed circuit boards 
25, such as FPC, by performing the closure of the gap opening Ga, a connection field with a printed 
circuit board 25 can be secured, and causing a faulty connection and defective continuity is lost. 
[0060] namely, when a printed circuit board 25 is connected and the connection is again closed after 
performing the closure of the gap opening Ga previously Although a closure production process 
becomes complicated in that a sealing agent 29 must be attached with a very sufficient precision in order 
for the sealing agent of the gap opening Ga to overflow on the electrode pad 23, for connection area with 
a printed circuit board 25 to decrease, and for there to be a possibility of causing a faulty connection and 
defective continuity and to prevent this By adopting the closure method which was mentioned above, 
such un-arranging is avoidable. 

[0061] Here, the conditions and injection experimental result when actually performing printing record 
are explained. First, head configuration Diaphragm size : 200micrometerx2mm Array density of a 
diaphragm : 90dpi (array density of = nozzle) 

The number of diaphragms : 32 piece x2 train = 64 pieces (the number of nozzles) 

Driver voltage :12QV Pulse width : 30microsec Continuation drive frequency : 2kHz (at the time of a 

solid mark copy) 

It carried out. 

[0062] This arm head was manufactured, the gap opening (gap entrance) Ga was closed with epoxy 
system adhesives (Araldite), and the **** experiment was conducted/The **** experiment evaluated 
the propriety of **** to the space top which prepared solid printing of all channel drives in the place 
which was performed and was left about 1mm. The count of a drive carried out wiping of the nozzle side 
several times with the rubber blade every 105 times per channel and between them. 
[0063] Consequently, also after carrying out a continuation drive 109 times, the good **** result was 
obtained. When the diaphragm substrate 10 was exfoliated and the polar zone was observed at this time, 
it was checked that there is no damage in an electrode 21. 

[0064] Furthermore, when ink was hung down to the gap opening Ga, energization of a drive wave 
(pulse) was performed without attaching a sealing agent 29 for a comparison, and the current wave form 
was observed, it was checked that supply voltage and a current wave form in phase are flowing. This 
shows that there is a flow by the resistance component, i.e., ink, clearly to a charge and discharge 
current flowing only in stand going up of a pulse and falling, if two electrodes (a diaphragm and 
electrode) form the capacitor. 
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[0065] Next, the height of a sealing agent 29 is explained with reference to drawing 7 . This drawing (a) 
shows the case where a sealing agent 29 is formed in a location lower than a nozzle side, and shows the 
case where a sealing agent 29 becomes higher than a nozzle side in this drawing (b). 
[0066] Here, as shown in this drawing (b), when a sealing agent 29 becomes higher than a nozzle side, a 
form and a sealing agent 29 contact at the time of****, and a sealing agent 29 damages or exfoliates. 
On the other hand, as shown in this drawing (a), when a sealing agent 29 is formed in a location lower 
than a nozzle side, it is lost that a form and a sealing agent 29 are contacted and damaged, and the 
reliability over a long period of time can be secured. 

[0067] As a result of manufacturing an arm head with the configuration of this drawing (a), setting 
distance with a form as 1mm and performing **** of 10000 sheets, and ****, a sealing agent 29 did not 
separate and a blemish was hardly able to be observed on the surface. 

[0068] Next, the 3rd operation gestalt of this invention is explained with reference to drawing 8 and 
drawing 9 . In addition, luxurious explanatory drawing of the head section of the ink jet recording device 
which drawing 8 requires for the 3rd operation gestalt of this invention, and drawing 9 are schematic 
plan views. This operation gestalt closes opening 30a of the common gap 30 which each gap G formed 
in the crevice 20 formed in the electrode substrate 12 opens for free passage with a sealing agent 31. 
[0069] That is, although the crevice 20 for forming a gap G in the electrode substrate 12 is carved and 
the individual electrode 21 is formed in that pars basilaris ossis occipitalis, this crevice 20 will be 
continuously formed to near the electrode pad 23. Moreover, the other end of a crevice 20 is opened for 
free passage by the common gap 30 formed in the common crevice (slot) formed in the diaphragm 
substrate 10. This common gap 30 has a duty called the gas drainage for preventing the air inside gap G 
(crevice 20) expanding thermally, and damaging a diaphragm 10, when carrying out thermocompression 
bonding of the electrode substrate 12 and the diaphragm substrate 10 by anode plate cementation etc. 
Therefore, the common gap 30 is open for free passage with the head exterior at the edge of the 
diaphragm substrate 10. 

[0070] Therefore, when it prints with such an arm head, the ink which trespassed upon the edge of the 
diaphragm substrate 10 may enter from the common gap 30 to directly under [ of a diaphragm 18 ] 
through a crevice 20. Since it is held by capillarity, the ink which entered to the interior at this time 
cannot be eliminated easily. Moreover, although the insulator layer (Si02 film) 22 for securing 
insulation is formed in an electrode 21, it may be difficult to form a perfect insulator layer over the 
whole surface of an electrode 21, and a minute pinhole may exist. When water ink enters this minute 
pinhole, a diaphragm 18 and an electrode 21 will be in switch-on, and a diaphragm 18 not only does not 
displace correctly, but they will produce deterioration of an electrode 21 and destruction. 
[0071] Then, like this operation gestalt, by closing opening 30a of the common gap 30 of the diaphragm 
substrate 10 with a sealing agent 31, it is prevented that ink enters to the gap G portion of diaphragm 18 
directly under, and reliability improves. In addition, although it has ink-proof nature with insulation like 
the sealing agent 29 used with the 2nd operation gestalt mentioned above as a sealing agent 31, an others 
and covering member etc. can be used. 

[0072] Here, the conditions and injection experimental result when actually performing printing record 
are explained. First, head configuration Diaphragm size : 200micrometerx2mm Array density of a 
diaphragm : 90dpi (array density of = nozzle) 

The number of diaphragms : 32 piece x2 train = 64 pieces (the number of nozzles) 

Driver voltage :120V Pulse width : 30microsec Continuation drive frequency : 2kHz (at the time of a 

solid mark copy) 

It carried out. 

[0073] In the arm head of the above-mentioned conditions, anode plate cementation of the diaphragm 
substrate 10 and the electrode substrate 12 was carried out in 400-degree C nitrogen- gas-atmosphere 
mind. When the diaphragm 18 after cementation was observed under the actual condition microscope, 
failure was seen with no diaphragms 18. Then, opening (gap entrance) 30a of the common gap 30 was 
closed with epoxy system adhesives (Araldite), and the **** experiment was conducted. The **** 
experiment evaluated the propriety of **** to the space top which prepared solid printing of all channel 
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drives in the place which was performed and was left about 1mm. The count of a drive carried out 
wiping of the nozzle side several times with the rubber blade every 105 times per channel and between 

them. ***** i 

[0074] Consequently, also after carrying out a continuation drive 109 times, the good **** result was 
obtained. When the diaphragm substrate 10 was exfoliated and the polar zone was observed at this time, 
it was checked that there is no damage in an electrode 21 . 

[0075] Furthermore, when ink was hung down to opening 30a of the common gap 30, energization of a 
drive wave (pulse) was performed without attaching a sealing agent 31 for a comparison, and the current 
wave form was observed, it was checked that supply voltage and a current wave form in phase are 
flowing. This shows that there is a flow by the resistance component, i.e., ink, clearly to a charge and 
discharge current flowing only in stand going up of a pulse and falling, if two electrodes (a diaphragm 
and electrode) form the capacitor. 

[0076] Next, the 4th operation gestalt of this invention is explained with reference to drawing 10 and 
drawing 1 1 In addition, the perspective diagram of the head section of the ink jet recording device 
which drawing 10 requires for the 4th operation gestalt, and drawing 1 1 are the important section cross 
sections of this head section. 

[0077] In this operation gestalt, an electrode 21 and the covering 35 which really formed [ the 
connection, of a printed circuit board 25 ] wrap partial 35b for wrap partial 35a and the gap opening Ga 
are attached in the base member 36 which attaches an arm head. Since this covering 35 may contact an 
electrode 21, forming with insulating materials, such as resin, is desirable. 

[0078] In this case, when forming covering 35 with conductive materials, such as a metal, as shown in 
drawing 12 , it is desirable to form level difference section 35c in covering 35 so that a connection may 
not be contacted. Moreover, the height of covering 35 can prevent contact on the recorded body by 
carrying out to below a nozzle side like the sealing agent 29 mentioned above. 

[0079] Thus, by preparing covering of wrap one for the connection of an electrode and a printed circuit 
board, and the opening of a gap, invasion of the ink into a connection and a gap can be prevented, inter- 
electrode leak etc. can be prevented, and reliability improves. 

[0080] In addition, although the example which applied this invention to the ink jet recording device 
which carries an electrostatic type ink jet arm head in each above-mentioned operation gestalt explained 
invention which closes a connection with a sealing agent - the actuator section (for example, electric 
machine sensing elements, such as a laminating mold piezoelectric device, --) The substrate in which the 
takeoff connection of the electrode for giving a drive wave to this actuator section was formed is larger 
than the thing using electric thermal-conversion elements, such as an exoergic resistor. It is applicable to 
any ink jet recording devices which carry the ink jet arm head which is made to expose an electrode 
outside and connects with a printed circuit board. 

[0081] . 
[Effect of the Invention] Since it considered as the configuration which closed the connection of an 
electrode and a printed circuit board with the sealing agent which consists of an insulating material in 
the ink jet recording device which connected the printed circuit board with the electrode of an 
electrostatic type ink jet arm head according to the ink jet recording device of claim 1 as explained 
above, it can prevent that ink enters into a connection by sagging of ink etc., and inter-electrode leak 
occurs, and reliability can be improved by low cost. 

[0082] According to the ink jet recording device of claim 2, in the ink jet recording device of above- 
mentioned claim 1, since the sealing agent which closes the electrode of an ink jet arm head and the 
connection of a printed circuit board was considered as the configuration which also closes opening of a 
gap, ink can prevent invading in a gap by sagging etc., it can prevent a common electrode and individual 
inter-electrode leak, and its reliability improves further. 

[0083] Since it considered as the configuration which closed opening of the common gap which opens 
the gap corresponding to two or more liquid rooms for free passage with the sealing agent which 
consists of an insulating material in the ink jet recording device which connected the printed circuit 
board to the electrode of an electrostatic type ink jet arm head according to the ink jet recording device 
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of claim 3, it can prevent that ink trespasses upon the interior from opening of a common gap, a 
common electrode and individual inter-electrode leak can be prevented, and reliability improves further. 
[0084] Since it considered as the configuration which closed the connection of an electrode and a printed . 
circuit board with the insulating material in the ink jet recording device which connected the printed 
circuit board to the electrode formed on the substrate which impresses the voltage for operating the 
pressure generating means of an ink jet arm head according to the ink jet recording device of claim 4, 
inter-electrode leak can be prevented and reliability improves by low cost. 

[0085] Since it considered as the configuration which made the height of a sealing agent below the 
nozzle side in above-mentioned claim 1 thru/or one ink jet recording' device of 4 according to the ink jet 
recording device of claim 5, damage on the sealing agent by a form and a sealing agent contacting into 
**** can be prevented, and reliability can be secured over a long period of time. 
[0086} Since the connection of an electrode and a printed circuit board and the opening of a gap were 
considered as the configuration which prepared covering of wrap one in the ink jet recording device 
which connected the printed circuit board to the electrode of an electrostatic type ink jet arm head 
according to- the ink jet recording device of claim 6, the inter-electrode leak by sagging of ink can be 
prevented, and reliability can be improved by low cost. 

[0087] Since it considered as the configuration which made the height of covering below the nozzle side 
in the ink jet recording device of above-mentioned claim 6 according to. the ink jet recording device of 
claim 7, contact to the form in **** and covering can be prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 

damages caused t>y the use of this translation. . 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The perspective diagram of the head section of the ink jet recording device concerning the 
1st operation gestalt of this invention 

[Drawing 2] The perspective diagram of the ink jet arm head of this head section 
[Drawing 31 The important section expanded sectional view in alignment with A- A of drawing 1 
[Drawing 41 The important section expanded sectional view which meets the B-B line of drawing 1 
[Drawing 51 The important section cross section of the old ink jet arm head with which operation 
explanation of this operation gestalt is presented 

[Drawing 6] The important section cross section of the head section of the. ink jet recording device 
concerning the 2nd operation gestalt of this invention 

[Drawing 71 Explanatory drawing with which explanation of the height of a sealing agent is presented 
[Drawing 81 The perspective diagram of the head section of the ink jet recording device concerning the 
3rd operation gestalt of this invention 

[Drawin g 91 Plane explanatory drawing of this operation gestalt 

[Drawing 101 The perspective diagram of the head section of the ink jet recording device concerning the 
4th operation gestalt of this invention 

[Drawing 11] It is the important section cross section of the head section to this operation gestalt. 
[Drawing 121 The important section cross section showing other examples of this operation gestalt 
[Description of Notations] 

1 » ink jet arm head, 10 — diaphragm substrate, and 1 1 — a liquid room substrate, 12 — electrode 
substrate, 13 -- nozzle plate, and 13a- a nozzle side, 15 ~ nozzle, 20 — crevice, and 21 — an individual 
electrode, 23 ~ electrode pad, 25 - printed circuit board, and 26 — a conductive material, 29 ~ sealing 
agent, a 30 - common gap, and 31 - a sealing agent, 35 ~ covering, and G~ gap. 
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DRAWINGS 
TDrawing 11 
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[Drawing 2] 
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[Drawing 3] 
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Drawing 51 
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[Drawing 9] 
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Drawin g 111 
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[Drawing 121 
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®^s, kco^/w^/ XyHtasHJt-^HSitEflkicttJpiai* 
xh%> 0 

[0 0 1 1] g| 2 O^fi, Eft-^y KOv/Vf 

•*wibt«h:*>*«», miwm<offlm&mmx*ib 

[0 0 12] *4<D^li, ifc&l$#<<D;flJ,&£r 
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4 

>?mv>. IO«E®^b^ofc^>'^?BSrlHliR-rs 
[0 0 13] L*»U*^&, 0fB©*iR««*Sr*f S 

T'f ^^?K«5atW?BI59*tTlP*5fcftJc, JiEo^yv^ 
[0 0 14] ^rt?, ^J^.(i#PBBS5 6-9 4 2 9 #4* 

1-5 9 9 1 4#<2M§l-M^£*t-CV^J:5t-> 

<DWt#<o-u*i&vxmmm&±M& j ttz> r t ^ «t 9 % 

MM Sr«E»^{c#j|F £ *TEil: £ * 5 i?a* £> 

[0 0 15] r^SO^y K«U #4£Bg6 2-5 
9 6 7 2-§^*fcE*3*vT^5J:$U:, S^-h©0?^ 

gp^©^ v^sKKSr^-rsfcftoi' i/?m&m&M&. 

[0 0 16] r©i5l-7^-hy yft»§rfflVN5^i:lc 
mdS$-fr^fcft> *©i^H/^, «»-e5S|»^*s^ 

ftu j M-<, jwMts^aaswv^&astt-t-sfcft 
[0017] z.^h<ommM.^m^. isfrh?*bv 

MJp4-5 2 2 1 4-t-£;$8, #15^3-2 9 3 1 4 1# 

if(-E« $ ttT v >s «t 5 iy y a ^> 

fci©«*©—«IB <5*MMR &«MtU -© 

mi©S«©Tffl!l{-ll«Sr^bfe^2©S^ 

i^cio -c anus sr«*-e:r waftrtafasrae-f b $ * 
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5 

l-<y^i>xy Y^y K*s*pibixTVSc 
[0018] r cD#fl3H' v 5 ^ s> Y^y K©mH 

«U ^J^.«#PB¥ 7-2 4 6 7 0 6-§-^fBJC|S«$tbT 
V'-S «fc 51-, y Y^-y YoWAW&h rfV >■ 

h « h z&*mn&m-v&Wii- s t © a**p n-c ^ .5 . 

[0 0 19] 

[5SK^»»UJ:5 £i-5BI«] .hJfcUfcJ: 5*WHS 
< 7fc/£U «&»#□:©««&«»««« 

<t <5 ww^m®. isxmmm owtastu r©m^i&!? 

So 

[00 20] t r. *>tiK <»»c, V 
«©IBSUSffi&^jfci-5®ffiJ£j*c5H:y' X/wffl 4: IH2f[6] 

[00 2 1] — ^ v 5 * -jx MESf^WCJSV^T 

M&7£&Rxfimmmzx rt 5 r. t a* *> 30 

[0 0 2 2] /«C*3, ±3^bfcJ;5^#B3®tt. r^^-a 

m v » £ 14 / X/wB £ W > 

Y^y YKik^xmfrX^ZOX-^ M#©rajg 40 

[00 23] *»Mtt±IB©«Wfc«*r***Ufet>© 

[0 0 2 4] 

[«H«r«WW5fc»©*«] ±SB©8!DSSr«¥^Sfc 
It** 1 ©*f i"*^ 3/ MBS^ett, -fv^MS- 

ehta-ray x^t x r©y x^aa-r^ss^t, r© 
«s©dWe< t t>—ov>mffi&Mi$.-?z>Mmmk. r© 50 
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6 

mmfcizm&n** ?7 r &m^xttfa&w.Ltcmmb& 
mwMic7v^hm&zmm^tc-<f>-y-i?x.-y bmmm 

[0 0 2 5] If 2 ©i' v 5 ^ y hflBft&Btt* -h 

7-y >- hS«©^^5Sr$!tJt-r^*tlt#»4ttrfB^ J r 
©IBPSP^t^ik-rs^t LfCo 
[0 0 2 6] »*^3©^^^^^s' MBfl^ttSM:. -f 

©«E^t, #«^©d>^< t fc— ocD^ffiSr^-r^ffi 
tb^t, r»Mt()«{c^©^-ys'7 P: Sr«v^T*f(R)iHe 
LfcmffitSr*L, ttlB«»«imfii2:©M(c«ff^^ 

IE/X/v^p>^>-^?g^etm^*^^ ^i^ij/ h^?> 

his«ik=g«ic;io^-c, «r®«»©^{c*rjcSbfc^ 
■y 7° Srjgii-f *il - v y ^© H p §5 *fflm!m*Pcfr 

[0 0 2 7] 4 tfM v?^ y hB®3SS»4, -Y 

v^j^SrettU-r-Sy X;vi, r ©/X/w*s»iS-f-S«^ 

^ M etfcU $ * JEE ft &ft&r Z> t SrH x. 

^**Sfc»©«ffSrHJAPi-5a«±^j«bfc«1S{:: 

x , MiE«ffi t y v h s« t ©shim naiRtt#&a> 

[00 28] ffi*3®5 ©-Y 5* ME^«(4, -h 

IB»*^ 1M4 ©v^■r^^!4^©'< s' hEftSC 
^*5V^T, IWB»Jh«-©i«St>'XA'B6JlTlwbfc«rii 

[0 0 2 9] g»**6©-f ME^3g«l4, 

v^jK^etaj-f-5/X/wi. r©yx^aii-r5«S 

r©Ml!)^si(cFf^©= J s ^ ■rs'7'-l^fiv^-c>>^rR]aB«ufc 
«®tS:*L, WIES«i«t®ffii:©IW(c®JESrPPiDi- 

X>Vfrh4^y-m*&\&Z^%4^y-V^y Y^y KSr 

S^flfrlB^^ s/ ^©M PSI5£« 5 -*©*^-frW!»tfc 
[00 30] |f**.7 ©-< i?* y MS^eiS. 
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[0 0 3 1] 

Ek 02ttlH^.5' Kg&fZM^i^-jy h^y YO&m. 

m, m3\*mi<oA-A\z.t&omn&ttgmm. Em* 

m i <o b - b flucfe 5 ®g|5K;^:»fB0-r-fc-5. 
[0 0 3 2] ^y^i?xy h'vyKl ttu El 2 4 
\z.7frT X 5 jSWPKStt 10t, r ©«t5«S« 1 0 1 
©±«fcHUtfc«Sa£«l 1 0©T<M 
tcfS:ttfc«£S#t 12i, *g&K 1 1 <D±mz.Wttt1t 

[0 0 3 3] M»««*l Ofctt, ffi^l 6&tfr©ifc 
^1 6©J&SB-i:&U Sgl©®^"?#iltt;®£&5ig»j 
1S18 Sr^-f-^IHl^l 7 t. <&m^l 6iz.sf>?&m 

», JIM*«r?&*L-rv** 0 i<DMt&«S*51 Ofi, SU 2 

So r cDStfj^ESts i o _h(c*K^ 1 6 

1 9 %f*Mf& Vtz.m&&fiLl 1 SrS^LTV^o 
[0034] g|i£tfe 1 2 i:«|B|«|I2 0 t»« Lt, £ 
©PHSC2 0 ©JSffilcSfMR 1 8\cffife (rrm lj« 
miLtV^^. ) ©3r-v 5'^'GSrSV^T>c^^6]•r•5^2© 
ttS£&5<BSU®ffi2 1 §r^/£U i©«3ij«12 1 t 

asuciot, ii«i8»$*ttii6 

5. CLCDtttefflSl 2©iSUlffi2 lJitettffilk ftfctt 
(cJ:oT^Sijmfii2 1 im&-rZ><D&P5±1-2>tcib<DS 

io 2 *£}£<nmnm2 2&/&KU <@suwg2in 

gitSfcftroiif/^y K2 3 SrtWCV^So 

[0035] ^<Dmm&mi susta^^m 

-T?)fcJ6©IMlgp2 OSr^U rO|H]Sl5 2 OfCNi, A 
U Ti/Pt, Cuft if CV 

BflSl52 OJc<O^j0SU««i2 1 Sr^Ufct,©t?fc 

So 

[0 0 3 6] ;X;u/u-M3lt Ni^SUS&t 
?J$—ytr/v<r>xL\s9 |-D7t- 5 if ©jifcn© 

let*/ X/w- 1 5 Sr 2?U=f 1 ^{ciS?iJLTy X/W^SrjiS 

i o, lfciawasi 6, mmmi ®s 5( 
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8 

mm i 3 \-±m%iwM 21s-, -t^-m 2 mmm l r & 

(tTV^So /X;P/k-H3 0;X;H (6t 

[0037] rft&o&iMK&K 1 0 > mmmm 1 1 , 
mmm®. \2m1j x^yu- m 3 «, tt**g« B§ffi 

) [0 0 3 8] r.c0-Y l/pi/*. y b^y K 1 teu i§®)« 1 
o-C»®^(CJ;<5TSti)<Sl 8#^L-C. fS^l 6© 

[0 0 3 9] -fcr-C, iO'OiJ'^xyh'vyKKDi 
SU«ffi 2 1 <D®S^^ y K2 3 SI 3 t^-T «t 5 K« 

C^) IC^bfc^Wdr^P'/WT'y V h^-T'/U (FP 
C) ^P>^5/y >M«2 5 *A;£r*1t<t£K. 
) Jfei5©»«tt$m2 6^l:^^L.-CSi^UTV^So 

[0 0 4 0] :©7'!;yMfi2 5ia, ^^^.^^^^ 

^^©T'y >-h««-<— ^.SrfflV^Sr. t^-C^:, iCOT" 

y > b&fc^— * 2 7 ±\z.mwmm2 1 (csffs-ppsp-r 

K2 SSr^bfcfc^-CfcSo 

[0041] yv^-bmm.2 5±<Dmmv — v2 8 tm 
&mm2 1 ©mffi^-y K2 3 *mMmnmm.-rz>J>&b 

[0 0 4 2] r^T?, ^(D^V^v?^^ h^5/ Kfc*5V» 

i2i t/yyn«2 5 1 &m9s.mzigmi,r^& 0 
<Dxhz>„ 

[0043] ^ LT\ El 3 {c^-f J: 5 llfil 2 1 ©m 
m'<y F2 3t7'yy HS«2 5 to^gp^jte^W 
J|Sf^e>^S*fih^2 9-T?£t-lkLTVN5„ r©S*Jh*t2 9 

v^„ i^fi^^4©«•)|s^s^ffiv^si t-e. Biss^ra-ctfitw 
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2 9=Sr^LTy— bi>m±£tl. 
[0 0 4 4] r<DJ:5t-> ©filthy > hSStoftM 

tt*iNkttimft>&tt&»JWT&jk-r« w t etc 

[0 0 4 5]4fic N r©-f^i?is'h'V3'K10J:5 

V 5 KVa-M'f^i'x5' h — K©» 
£\ r©ilIli/X;Hl 3 a t ^r^»C)fc 9 , Ld> 

f y X/u i5^y^ ©S&3lt*Wfc i^ofii 

tt«rifi«p-rsfcje><Dtij^<t*), w ^*mbbus«2 1 
S«25 ©«4$ y - k 2 8 a*tt*(ttf;:Ko fcffisiJSfii 2 

[0 0 4 6] ^y?^iyhAo,K10fifl:» 

h^vyKf** -f V^^6»*Itt0. 2mm, Hfift 
2. 0mm, tTyf^O. 2 8mmtLfc 0 Sig*££r 
ityT-^b-CJSS 1 0 ^mCOjgtb^l 8^Alfcfi 
ffO. 2mm©fiHSSfil0i:, ^Wy^^^^^ 
S«JC0. 5^m©fl|(^^y7'G^^-f5l!fleP2 
0) ©jKSBfcl, Ni©ffiglJflMi2 1 fciffiO. 2mm. f 
5^0 . 2 8 mm-e^ U HtCfBSUSffi 2 1 _h{£ 1 0 
0 0 A©Si0 2 ©iS&liJf 2 2Sr^Lfc«ffiS«l 2 i: 

zmmm-emeti,. mm&&®.i o<d±\z^ mmi 5 0 

H mOWMWfc 1 1 , fflf 3 0 v mOy X/V7"V— h- 1 
y KSrffcKLfc. :©^?KO/X^tfyfl40. 2 8 

ssbtE-y-w x 

^ti$£©$: 

✓VI';* IB 

[0 0 5 1] Lt v fti^llifcte, ■&?*>*./umW}<0 
s<?%i^£ftt£\,\ folmmMixtck ^ZlzWtV tc 



mm, yX;*i6 4f+y^;P-Cj)5 0 
[0 04 7] * LT, <@SU®ffi 2UFPC C^y > h 

s&o 2 5 ©ma y - k 2 8 fc * ;^ 

«*^th^ y Ktt3 3 7 0 C : £tf-L 

T^L« 5 J: 5KLfc 0 $?>(c, 

i©«ii2 UFPC2 5 i ©gSftgWc, »lh«-2 9 t 

[0048) Wc, Z<D£5\cLXMl££iitcm.m^y 

K^i? hit, jfir&m® uistmm^m \^&m 

/WK £.<_ x#b Lt»^L, /u K©IB&fc:«: 

fc-f Sr-f v^#t*&^?SrilbT, ;u K©HSB 

flB*"^y ^^©S&Hcfftttfc'f i^lKttn* 
e>|S»^?/ K^yT"©*:^ ^^^{C#*&U ^©^ 

[0049] ^Lt> :©/f h~--y K(C*5Vn 

^i"5o r©^«l^e>. ii«Sr^-7-t-5t, M»«ra7n 
[0 0 5 0] ^ri-C, *^{C^iB^S-fffco7tt%© 



[0 0 5 2] ^©i^m, 1 0 9 |Eiai^lBt!jUfcm{ct ) A 



200(imX 2mm 
9 0 dpi (=yX/W©6B?!H&«) 
3 2fix2?iJ=6 4^@ (;X/l/©») 
12 0V 
3 0 /a sec 

2 kHz (-<^BP^B*) 

TFPCtmfil©gi^g|JSrM^bfct r-?> N JsTJhWIdt, 
-< V^*5##LTV^©^?i^^nfCc ^©iptC, F 
PCi««©SBR»Sr#Jk«-C»Jhi-*r. tt-J: 9, W 

v ^ ^ a 9 & a, r t> y - ^ Sr^ c •& r t jfc < 

[0 0 5 3] rtv^*fLT, H5{C*i-J:5{C x mfiii: 
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2 0 0 0-1 
(P 2 0 0 0- 1 



0 8 3 4 4 
0 8 3 4 4 A) 



11 



12 



-7V >- ha«i:©tt*ttBSr»±tt-C»Jhb*V^«j«i: b 

fct^{c«, «i2 1 tT'y >h^«2 5k<Dmwm& 

[0 0 5 4] #^©SS2|l;l&^figt;:o^-ci]6 

mwm2 ii:/yynfi2 5<D&WE&&m±-rzmik 

[0055] mmMfci 2ia-±*c\ y^G^ 

^/&i-5fc«><£>[Mmi5 2 o*i%v&A,-?z:<Dmmz.m8m 
m2 l&mf&LT^zdK <dw& 2 otemm/<v b* 2 

3<DiG:®iz.X : mititVXJ&F8.£}vZ>Z LfcaSo 
Jg$j«S« 1 0 Sra^-bfc^tclimSB 2 0 *s^»« 
S«10J;*)S<*>)> 1 0 »«Sa5-X?^r-Y y 

^G^PSPLfc^fiKc^S^*, M»>«1 8ii:T©3r•^' 
[0 0 5 6] Z-<D£ 5 ftttflB-CW >-^m^atmvtzt 
§\ IStMg&Kl OWffigPtcL^iiA/fcd-^-^^, DflgB 
2 OO^s^MP^Gad^rtSB^ftAbT. Jg»t£ 
1 8<DlETKA»3&A/^bS p^tBtetfSfcSo " 

fc, «i2 i ia*ii&m&$:m&-fz>fr)t><Dmmm (si 

0 2 ^) 2 2Sr^figbTV^5^, BS2 1 (Difeffijcipfc 
o T^^^Sr^fig-r 5 r t 1*IS b < s tf>- 

tM4©-T ^a 5 A9jMi*£, igttrtfcl 8 i«12 1 id* 
^ii«fiH-/i»9, igiMKl 8^3Eb<^b^VNfc»t-C 

mmnrn 
mmmmmmm. 

t bfc 0 

[0 0 6 2] Z.<D^y K&§M£bT, s/^SiPgp 
(^tJ'T'AP) G a S:^jK^^^«^J (7 7;^ 



[0057] ^i-?, roSg^fiOj; ^t77* 
G<DH§Pg|5Ga Sr{@Sijm^2 lt/y> bS*£2 5 (Dm 
1fc®>*m±-t2>m±tt2 9iz.*.r)m±irZ>Z.kl,c£'0 
X, -ItsffrMMfcl 8iST©^-V5/7 p Ggi5^*-CA(3 

[0 0 5 8] r m±U2 9 £ Ltli, ^#3rV 

5R©S**H\ ^b^w=fA^ if (Differ -e, m-f^i' 
^4^c'g^^fc^>w^fflv^^it*i^f*bv^ <) *fc, £fik# 

7°Grt^A0iiA/-eb*5r idft-sco-e, feSSI© 
)feS^^(c/ <C 5 0 StCiSJ:, Ml 0 c pJJLLT? 
fctuli, »Jhtt"2 9<DA'9&WH : v-y7ffln®Ga{z. 

[0 0 5 9] *fc, itih^jfetb-C^, «H2 ltFP 

c^if^^y v hs«2 5 i: ^mui^tcm^^ y-?m 

[0 0 6 0] 3fe(C^-r5/^MRg|5Ga<O^Jh 

S^lti-Sipl-bfc^ictt, 'V-YS'^WnaSGa 
<D$tJt$-tfSftffi^ 5-K2 3 JLdtt^ttl Lttt, ^ y > 

h««2 5 k<D&mwfci>m'p\sX, mmK&^mm* 

«>r»s^ < m±U 2 9 £#rt*rt*u«e &fcv*©TN* 

[0 0 6 1] H^(cPP^iBg:Sr^-=.fci:^(D 



[0 0 6 3] ^rcoig^ 1 0 9 iaa)^l2t!)b^lC<bA 

mm Lxnmu ^tfcir^ t«2ii;a«ii4 

[0 0 6 4] ^^>|C N Jt$5s©fcto{cSfih«"2 9^#Jt^ 



2 0 0 (imX 2mm 
9 0 dpi (=y X/KOE?!|«A) 

3 2fix2?lJ=6 4® (/X/K£>$:) 
12 0V 
3 0^ sec 

2 kHz (^F^Bf) 

vn-C, -O^Sr^f-r s/7*BBR95Ga{cS^b, 

5t^$Hfc 0 rcortii, 2ooig («tb«tmffi) 
%T*>x-<D&.ftnm,wMiimi%z<D{z.M^x, 

tetnteft. i-^*?*>^>-^lc:«t6^ii^*>5r.i:Sr^b 

[0 0 6 5] m±.#2 9©ifi5$(-oVNr|g|7$r# 

figb-C^^1-5„ iKUSi (a) (*f*Jt*t2 9-Sr/X/PBJ: 

•j^v^g-c^bfc^a-sr^b, (b) \±m±u 

2 9*5/X/uffi«fc t)ii5< 'iCofc^Sr^bTV-'So 
[0 0 6 6] ::-e, mm (b) tc^-f <k 5 icttihW 2 
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*Uk#2 9#»|*U *fihW2 9/$s»«Lfc9s fiJBIL 
fc^-TSc r*U£*fLT, WBB (a) (c*i-<t5«-^Jh 

£ mJktt 2 9 ^SM Lt»f Vtc 0t5CtW<* 

[0 0 6 7] mm (a) ©fil^-e-^y K«r«f£LT, « 
iift£4>ggS££lmm(Ci8:^U 1 0 0 0 OtfccDiiSft, PP 
^Srfffcofcjfc*. £fJh#2 94*t!:ttlt5£. b#t£<* 

%<D&mz.m&iz t k, ¥m&-tz> r £ ii-ct^ofc 

[0 0 6 8] *fc x *^K©^3*J£®figtCOVNTH18 
Xt^SI9S:#fiab-CgftMi-5. **S, S8tt*l8K©f 

;i 2(C^LfcIH)§(5 2 0T?JgjS*il5#¥-Y5' 
7 P G^5iili--5*ii^-r 7/3 0<OBSPg|5 3 0 a ££tlk 
#3 lK:J:9£flkLfc<b<E>-T?fc5o 

[0 0 6 9] i-**>*>, mffi»&l 2 yXGSr 
^J*-r5fc»©MS|5 2 0 Sri* 9 ^Az-e^OjegBtcfflSUtt 
«2 1 S-^&LTV^SaN r©IHIfi52 0litftffi^> K2 
3<om®-£X-mm.LXJ&&l£tlZ>Z. £t£*£5o £fc. Oil 
ft 2 0 ofttilffitt* 1 0tcj§?/£Lfc*5i<Z>[H] 

U (id) t?^££;ft,S#iI=¥*s'X3 Otc^il^ttTV^ 
5„ ro*I^t7 7'3 0(i, S&&K1 2 £«»«£ 

«i ok*mm&t£k-(*ft!&m-rz>k*^ 

G (|H)g|5 2 0) rtep«D^*SS^3SbrSi&«l Qim. 
a-T5<DSrK<*fc«>w, ;tf*ft#£v^5:fg:g-£r*U-^ 



[0 0 7 0] bfc^o-C, r©<t 5*^s» K-CfP^SrtT 
*»^^X3 0a>feia^2 O^jloT^lftlSl 8 

<DB:T*-eA9j£/ ! u-eL;ii j^rtBtt^fes. r<z>££\ 
tvo^fcfe, ^tcsfs&fe-rsr £as-?#ftv\, 

mm2 iici&mm&&mi%irz±&<oiimm (sio 

2 E£) 2 2£Ji^L-Cl^dS, «£2 1 ©^ffitobfco 

[0071] ^©i?jg^fis©j;5{-, whmrm 

mi OO^tjl^-r 0<DPgPfB3 0 a £Stltfcf3 1 

T<0=¥-vs/XGSB^*-CA9)itfr £^ESit$ii-, ftffi 
14/55 (R]Jbi--5„ ^fe, ^Jfc*t 3 1 £ LTti, M»Lfc* 

[0 0 7 2] rr-e, H^Pn*IE^Srtr^ofc£^<D 



2 00/imX 2 mm 
9 0dpi (=/X/KDlB?U«» 

3 2<@X 2?U=6 4<@ (/X/WO^:) 
12 0V 



/^(B : 3 0 usee 

mmmmmm.m ■■ 2 kHz 

£ Lfc„ 

[0 0 7 3] ±|B*#©^y K»C*5l>T, JSKFKStgl 
0 £«til»Kl 2 £Sr4 0 0 < C«Hfc*#H*«t> , T?||«* 
-a- Lfc. 8te-&<D|gfl)« 1 8 SrHUBISIR&tc «t 9 «UR b 

fc„ ^oi^-vs/XS 0©PSP^ (^r-v-yXA 

P) 3 0 a Sr^^*V^#^J (Ty/py^ h) tm± 

«Sffi±^<OfP^«?prSSrfFflBUfcc 1^^ 
^Sfe»)> t©«l:l0 5 |elftt^/i/-Kt; 
Xyi-® *Wcm V 4 V if Life. 

[0 0 7 4] ^rOifeffL 1 0 9 (Hl^^t!)Lfc^(d>^ 

SiJBtLT®^gC=Sr«^Lfc£r^,, W2 1|:ITO 
v^£dS^a$ttfc 0 
[0 0 7 5] $e>(C, J:t«?COfc«>(CtJlhW3 1 «r#lt*. 



V>-C, V^Sr*ji^-r 7 7*3 0<DMPgf53 0 a {c| 
■5^£Sr^LTV^o 

[0 0 7 6] *^K<0»4^Jg^S8(coV^-CHl 

«BK HI lttW^y K»©K«WBHt?*>*. 
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